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The paper* reviews evidence for the beneficial effects of aerobic exercise on the cardiovascular health of elderly 
persons. It makes a clear distinction between these benefits and those obtained with the anaerobic routines 
usually used with this group. It is suggested that physiotherapists have a role now and in the future in 
developing programmes for the growing number of older people in the community. The results obtained by 
some older exercisers who took part in one innovative programme run by the WAIT (Western Australian 
Institute oj Technology) are briefly described. 
Table 1: Classes of the elderly 
Class A ge-gro up Desc rip i ton 
Middle age 40-65 The latter half of working life 
Old age 65-75 Immediate post-retirement 
Very old age 75-85 A time of relative independence, 
but with developing functional 
impairment 
Extreme old age 85+ Impairment has progressed to the 
point where institutional and/or 
nursing care is needed 
FromShephard R (1978), Physical activity and ageing. Billing and Sons, London, p 14 
Australians are retiring from the work-force at the 
rate of 200 to 300 each day, and with the current 
trend towards earlier retirement these numbers will 
increase (Williamson 1979). Table 1 suggests that 
to be retired is to be labelled in a way that has 
strong, negative connotat ions in a youth-oriented 
society. 
From the table, it can be seen that the transition 
from work to retirement is also an abrupt transition 
from middle to old age. Are those who retire at 60, 
particularly women, to be regarded as 'old1 bejore 
those who retire at 65? And if the retirement age is 
lowered to 55, does this mark the transition to old 
age? The whole ageing process is depicted as being 
synonomous with a steady and inevitable decline in 
function, having as its end-point institutionahz-
ation, or dependency on nursing care It is a 
lustreless outlook. The recently retired are told 
that now they can 'take it easy\ They've 'earned a 
rest". There is of course 'The tr ip ' to be taken, but 
after that , what? Many join lawn bowling clubs 
There are currently almost 500 000 men and women 
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in Australia who are members of these clubs, and 
they range in age from 18 to 97 years. Other retired 
people devote themselves seriously to reducing 
their golf handicaps. Very few consider that now 
they have the leisure to take up activities which can 
help them to become fitter than perhaps they have 
ever been 
Why is this? Neugarten and Moore (1968) suggested 
that there is within each of us a model of con-
formity, which they termed 'the social age clock1. 
They believe that society itself prescribes a range of 
behaviour that is deemed appropriate for each age-
group. So, for example, although it is considered 
normal to attend a university or college of 
advanced education at the age of 18, it is quite 
unusual to make this decision at the age of 80 
Bowls, golf, fishing, gardening, travelling—these 
are the socially acceptable activities for the elderly. 
More vigorous activities such as running, com-
petitive swimming, and tennis are thought to be 
not only unsuitable but probably dangerous. As a 
result, very few of the elderly look to the develop-
ment of higher levels of fitness as part of their 
retirement aims. The paradox is that exercise takes 
time, and, as people find themselves with time to 
spend creatively, the social age clock conditions 
them to believe that vigorous exercise is not for 
them. 
For some this might be true. But to speak of the 
elderly is to speak of a group of people who age at 
different rates (Butler and Lewis 1973) and whose 
level of physical fitness and potential for achieving 
phvsical fitness show wide variations. These 
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variat ions reflect the interacting forces of both 
genetic inheritance and past and current lifestyle 
(Maas and Kuypers 1975). There are, of course, 
a g e - r e l a t e d c h a n g e s in f o r m a n d f u n c t i o n 
(Shephard 1978) but there is a growing conviction 
that at least some of the changes formerly attri-
buted to age itself may instead be a result of 
part icular lifestyles. 
Ageing is not some specific form of disability that 
requires medical support . It is not a disease though 
the reason for early retirement may in some cases 
be due to poor health (Hol tzman, Berman and 
Ham 1980). We may ask, however, how much of 
that poo r health is due to the ageing process, and 
how much is due to factors such as a sedentary and 
stressful life, smoking, poor nutr i t ion, and lack of 
exercise. 
Bassey (1978) has shown that poor health in the 
elderly can often be related to a sedentary life, and 
that those who make the effort to engage in 
regular, vigorous physical activity can achieve and 
mainta in high levels of fitness. There is, though, an 
unfor tunate tendency, not confined to elderly 
people, not only to excuse inactivity, but also to 
believe that we are more active than in fact we are. 
(Sidney and Shephard 1977, Bassey 1978). 
Golf and bowls do have psychological and social 
benefits. They promote flexibility and concen-
t ra t ion and provide an important incentive to be 
active. But the elderly golfer who believes ample 
exercise can be obtained by walking over the golf-
course is wrong. Only one-third of total time on the 
golf-course is spent in walking. It would take 12 
hours of uninterrupted golf to equal, in exercise 
value, one hour of brisk, uninterrupted walking 
(Maness 1969). If the goal of exercise is to restore 
and improve the function of the cardiac and 
respiratory systems—systems that are vital to 
health and enjoyment of life—then some important 
condit ions should be met. 
First, large muscle groups, such as those in the legs 
and t runk , need to be exercised continuously for 
approximate ly 20 minutes; second, the intensity of 
the exercise should be such that it will produce a 
heart rate of 70-75 per cent of the maximum, age-
related rate (Table 2). Bowls and golf do not meet 
these criteria. 
As we grow older work capacity declines, and we 
need to know whether appropriate exercise can 
Table 2: Maximal physical exertion dete 
modify this decline. If we are to persuade older 
people of the value of exercise for them, we need to 
support our convictions with evidence. 
What are some of the changes that can take place? 
How might neglected hearts , muscles and lungs 
begin to serve their owners better? Fentem (1978) 
quotes research from Scandinavia, which suggests 
that the greatest improvements in cardiovascular 
function are specific to the use of large muscle 
groups, and follow from changes generated by 
exercise in the muscles themselves. In the muscles, 
the volume of the capillary bed is increased, the 
concentrat ions of oxidative enzymes rise, there is 
an increase in the relative propor t ion of fat to 
carbohydra te metabolized, and a general improve-
ment in metabolism, leading to a more efficient 
extract ion of oxygen from the circulating blood. 
Because of this the muscle works more efficiently 
with a smaller blood flow, thus extending the time 
before blood must be diverted from other organs. 
The abihty*to work both longer and at a higher 
intensity is improved. 
At the same time, the pulse rate, at rest and during 
exercise, decreases, and the blood pressure, which 
rises with exercise, does so more slowly. This 
means that the energy needs of the heart are less as 
it pumps the same volume of blood a round the 
body against a lower resistance. 
Measurement of aerobic fitness 
Muscle s t r eng th is no t an i nd i ca t i on of an 
individual's capacity to exercise for prolonged 
periods. This type of ability is termed 'aerobic 
capacity' , and it represents the amoun t of blood 
that can be taken through the lungs and delivered 
to the working muscles. It is calculated dur ing 
performance of some standard activity, such as 
treadmill running, or bicycle ergometry, and is 
termed the Vo2 max imum, measured in litres per 
minute. It is based on the assumption that there is a 
linear relationship between heart rate and oxygen 
consumpt ion, an assumpt ion that is true for young 
subjects but may not be true for the elderly. The 
Vo2 max is believed to decline with age, and on 
s tandard tests untrained older people tend to have 
only two-thirds of the aerobic capacity of younger 
subjects (Shephard 1978). However, evidence will 
be cited which suggests that the effects of ageing on 
the Vo2 max can be delayed or modified with 
appropr ia te condit ioning exercises (Commit tee on 
Exercise 1972). 
rmined by age 
Age (years) 
Maximum heart rate 
Maximum heart rate 
for exercise benefits 
(= 70% of maximum : rate) 
30 
194 
136 
35 
188 
132 
40 
182 
128 
45 
176 
124 
50 
171 
119 
55 
165 
115 
60 
159 
111 
65 
153 
107 
Adapted from Hellerstein et al (1969), 'Walk, jog, run or pla>. but sta> in shape , 
Hospital Physician, 12, 77-85 
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Testing aerobic jitness in the elderly 
Since the testing of Vo2 max requires the elderly 
subject to engage in a period of very intense 
physical activity, it has been suggested that the test 
is unsui table for this age-group. There are indeed 
some special risk factors for approximate ly 30 per 
cent of subjects in maximal and even submaximal 
testing. These are revealed by the presence of 
abnormali t ies that show in the ECG record. Sidney 
and Shephard (1977) do not believe that maximal 
and submaximal testing of aerobic fitness in elderly 
subjects should be abandoned because of this. 
They state that if proper medical supervision is at 
hand dur ing the tests the mortali ty rate due to 
testing can be as low as 1:150000. It is probably 
more dangerous for elderly Australians to cross a 
busy street at night than it is for them to under take 
a s tandard test of aerobic fitness. The results 
obtained from standard testing of aerobic fitness in 
older people may, however, be biased in the 
direction of under-est imating their fitness poten-
tial. Factors that can influence results include 
obesity, smoking, decreased flexibility, lack of 
mot ivat ion, unfamiharity with the testing equip-
ment , and habitual inactivity. This last point is 
particularly important , since during the middle 
years there is a tendency to decrease the amoun t of 
exercise. From a study on the influence of exercise 
and age on women from 20 to 69 years of age, 
Wessell and Van Huss (1969) concluded that a 
p e r s o n ' s level of h a b i t u a l phys i ca l ac t iv i ty 
" .directly or indirectly through its influence on 
body weight and physiological functions is an 
impor tan t factor which should be considered in 
sampl ing for studies dealing with effects of age on 
physiological responses to exercise1. 
Some laboratories have successfully used maxi-
m u m tests, one with well-trained males between 56 
and 68 years of age (Astrand et al 1959), another 
with groups including both men and women with 
an age range from 60 to 83 years (Sidney and 
Shephard 1977) 
One testing procedure is worthy of special mention. 
This is the Canadian Home Fitness p rogramme, 
d e \ e l o p e d by S h e p h a r d , Bailey and Mirwald 
(1976). Consisting of a long-playing record and 
inst ruct ions for its use, it sets the rate at which a 
self-administered exercise test can be performed 
Al though the method of taking the heart rate 
immediately ajter exercise probably leads to an 
over-est imation of the fitness level, since heart rate 
d rops rapidly once activity stops, the kit itself does 
encourage independence in health care, and may-
serve to motivate individuals to begin and continue 
exercising 
Elderl) subjects who seem to be hesitant about 
embarking on more ambitious activity programmes 
mav need reassurance regarding the risks involved 
in both testing and training. 
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Of the numbers of elderly people who wish to 
exercise and who have been medically examined, 
more than three-quarters will achieve an exercise 
oxygen plateau with either one or two maximal 
tests, and those who do not do so can be qu>.e 
satisfactorily assessed with submaximal procedures 
(Sidney and Shephard 1977). 
Perhaps Fentem (1968) should have the last word 
on testing. Where there is any doubt about fitness, 
or where the subject does not wish to be tested, it is 
good practice to exercise at a level where a normal 
conversat ion can be held. The a m o u n t of air 
required to do this permits the independent elderly 
person to set a conservative upper limit on the 
intensity of the exercise. 
Evidence for beneficial effects of aerobic exercise 
in the elderly 
In March 1980, the Canberra Times featured on its 
front page the picture of a track-suited woman 
leaping high into the a i r ^ a fit-looking and lively 
w o m a n of 74 w h o , as she a p p r o a c h e s what 
Shephard (1978) describes as 'very old a g e \ trains 
intensively and regularly runs in Sydney1s City to 
Surf race. 
In the field of sport, and particularly running, there 
are many examples ot elderly people who are 
achievers in this challenging form oi aerobic 
exercise. For example , Fixx (1978) described a 
man who did not begin training until the age oi 54 
and was, at 59, a m o n g the top six of the world's 
mara thon runners The Pike's Peak run in the 
United States involves a chmb from 6500 ieet 
above sea level to 14 1 10 feet A record for this run 
was established by a woman of 56, and another 
woman of 83 finished the climb by combining 
jogging and hiking. These are not necessarily 
exceptional individuals except that they have not 
allowed that 'social age clock1 to dictate hlestyle to 
them Information is increasingly available that 
draws our at tention to the fact that elderly men and 
women can be trained to high s tandards of physical 
achievement 
It is this sort of information that needs to be 
brought out of its hiding place in scientific journals , 
and made available to every person who is retired 
or planning for retirement. 
E x p e r i m e n t a l p r o g r a m m e s t ha t have been 
generated to test and train the aerobic capacity of 
older subjects have included, either singly or in 
combination, brisk walking, jogging, cycling, swim-
ming, dancing and calisthenics. 1 he findings with 
few exceptions have been positive. One programme 
followed a g roup of 32 to 56 year-old males for 10 
years Subjects swam or ran at plus 60 per cent ot 
their Vo2 max. and at the end ot 10 years showed 
both a decrease ol 7 beats a minute in max imum 
heart rate and an increase of 18 per cent in 
pulmonary ventilation (Kasch and Wallace 1976). 
II 
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In a 10-week programme, males of 20 to 65 years of 
age ran for 30 minutes, three times a week At the 
end of that period Vo2 max had increased by 14 per 
cent, and there had been significant decreases in 
heart rate and blood pressure (Hodgson and 
Buskirk 1977) 
Females who had generally been inactive, jogged 
three or four times a week for 10 weeks, and at the 
end of that time showed improvements in aerobic 
capacity and heart rate, together with a loss of 
body fat (Getchell and Moore 1975). 
Other studies have shown that a 6-weeks activity 
programme can improve the physical work capacity 
30 per cent above the average for other males 
between 42 and 68 years old (Gnmby and Saltin 
1966), and that very active women of 50 years and 
over have a greater aerobic capacity than sedentary 
20-year-old girls (Dnnkwater et al 1975). Table 3 
summarizes some of the benefits obtained by 
elderly people who have exercised aerobically. 
Table 3: Aerobic exercise, benefits 
Decreased: 
Maximum heart rate 
Resting heart rate 
Blood pressure 
Body fat 
Increased. 
Pulmonary ventilation 
Physical work capacity 
Adapted from Sidney K and 
Shephard R (1978), ^ Frequency and 
intensity of exercise training for 
elderly subjects', Medicine and 
Science in Sports, 10 (2), 125-31 
So far the emphasis has been on exercise of high 
intensity to condition cardiovascular and respira-
tory function. But there is one study that shows 
that longer programmes, where exercise is frequent 
and regular but of low intensity, can achieve 
modest gains. Table 4 is adapted from a report by 
Sidney and Shephard (1978) describing a 14-week 
programme that incorporated limbering up and 
stretching exercises with periods of brisk and slow 
walking. 
The subjects were divided into four groups on the 
basis of high and low intensity of exercise responses 
calculated on the basis of monitored heart rate. 
Table 4 shows the effects of the programme on the 
four groups at points mid-way through the pro-
gramme and at its conclusion. 
Sometimes there are sound reasons why an elderly 
person should not exercise strenuously, but the 
evidence just cited makes it clear that some improve-
ment might be gained by prolonging the pro-
gramme. In other cases, it is apparent that the 
critical factor in the programme is the intensity of 
the prescribed exercise. 
12 
Table 4: Improvement following aerobic exercise 
Exercise Result 
Frequency 
At 7 weeks-
High 
High 
Low 
Low 
At 14 weeks 
High 
Other g roups 
Intensity 
High 
Low 
High 
Low 
Low 
Good 
Small 
Modera te 
Poor 
Original improve-
ment doubled 
No further gams 
Adapted from Sidney K and Shephard R (1978), 
'Frequency and intensity of exercise training for elderly 
subjects'. Medicine and Science in Sports, 10(2), 125-31 
It is also salutary to remember that in spite of the 
current emphasis on the need for prior fitness 
testing and monitored programmes, many elderly 
people have successfully accepted responsibility 
for their own health and have reached good 
standards of performance without professional 
help (Millar 1978). Where the person wishing to 
exercise is obese, a smoker and generally unfit, or is 
unaware of the need to progress-exercise slowly 
and with care, then it is good sense to seek expert 
advice. 
Exercise programmes and recruitment 
of the elderly 
From even the brief review of evidence cited above, 
it is reasonably clear that there are aspects of the 
so-called 'normal' ageing process that can be 
delayed or modified by the choice of appropriate 
aerobic activities. Exercise is the natural source of 
the stimulation that nourishes and sustains our 
ability to function as successful human beings 
throughout our life span (Gore 1972). Elderly 
people, as part of a retirement policy, should be 
encouraged to take part in aerobic exercise because 
of its beneficial effect on the cardiovascular system. 
It is exactly this form of exercise that is so sadly 
neglected in the planning of activity programmes 
for older persons. 
Although organizations such as the Council of the 
Ageing, Voice of the Elderly, and pensioner groups 
do advise on planning for retirement, their work is 
not adequately funded or publicized (Rankine-
Wilson 1979). On health matters there is a pre-
dominant concern with diet. While this is 
important, it is the author's firm opinion that 
health professionals have a responsibility to inform 
older persons that they do have the potential for 
high levels of fitness, and exercise is the key to 
achieving this potential. 
As physiotherapists, we are also concerned with 
the lack of both encouragement and opportunity 
given to older people to exercise regularly in 
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Table 5: Times and relative placements in competitive swimming 
Age 
(years) 
Distance 
(metres) 
Time 
(minutes) 
Relative 
placement 
Male-
Female; 
64 
72 
79 
64 
64 
72 
100 
50 
50 
200 
100 
100 
136 
0 49 
0.46 
3.35 
1.38 
2.01 
3rd 
10th 
10th 
5th 
7th 
4th 
compatible groups. The focus on competitive 
sports young men and women is, in part, a 
reflection of the low regard in which we hold 
physical activity in older age-groups. Yet older 
athletes are capable of very good performances. 
Table 5 shows some of the times which have been 
achieved in swimming by older champions. There 
are clubs for senior swimmers in all Australian 
states. 
Anaerobic adjuncts to fitness planning 
There is some awareness that swimming, walking, 
jogging and cycling are beneficial, but much less 
awareness that a well-planned anaerobic pro-
gramme can help in preventing injury in more 
vigorous sports, and contribute to better perform-
ance generally. 
In general terms anaerobic exercises are less 
strenuous, and do not significantly raise the heart 
rate for any length of time. Specifically they are 
designed to correct some of the problems that tend 
to develop with age and inactivity—problems such 
as reduced flexibility and mobility, and impair-
ments in balance and coordination (Gordon and 
Gaitz 1977). Strengthening exercises, which must 
include the trunk muscles, should form only part of 
a total programme. 
Innovative programmes 
There is a real need for innovative programmes 
that will reach out into the community of the 
retired and about-to-be retired — informative 
programmes about the benefits of exercise, pro-
grammes that provide expert advice, and that 
present role models of elderly and old people who 
are superbly fit and active. The Health Department 
in Western Australia through community health 
centres, and through involvement of local govern-
ment bodies is in the process of implementing a 
range of exercise programmes for older people. 
The physiotherapists report an excellent response 
to the imaginative type of programmes that will be 
offered. 
The Physiotherapy Department at the Western 
Australian Institute of Technology has also 
sponsored a number of interesting programmes, 
and is implementing others in which elderly 
volunteers are involved with students in study 
programmes. During the early summer months of 
1980 the Department experimented with an 
exercise programme, which was broadcast for half-
an-hour, twice a week over the Institute's own 
radio station 6NR At completion of the pro-
gramme a survey was made among some of the 
known participants. Although many respondents 
failed to answer all questions as requested, it seems 
from the number asking that the programme be 
repeated, or indicating that they wished to buy 
tapes of the programme, that it was a success. 
Although analysis of the questionnaire is far from 
complete, Table 6 offers some limited information 
on the survey, 
Table 6: Some responses to the 6NR (WAIT) survey on 
exercises for the elderly* 
f Number of respondents 
Disabilities present. 
Heart 
Jo in t 
Others 
^Clarity of instruction 
Always clear 
Usually clear 
Benefi ted from p rog ramme 
High to modera te 
A little 
Benefits derived 
Strength ) 
Flexibility ) 
Respirat ion ) 
Balance ) 
Smoking ) 
Tension ) 
'Snacking ' ) 
45 
5 
11 
11 
24 
3 
21 
10 
Improved 
Reduced 
* Not all respondents answered all questions 
+ All were females 
% \H subjects failed to answer this question 
Conclusion 
The evidence cited indicates that older people have 
the potential for a much higher degree of physical 
activity than has previously been recognized. The 
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elderly are trainable Those who are retiring now 
and will do so in the future are often highly skilled, 
intelligent and articulate. They do not see them-
selves as 'o ld ' in the stereotyped sense of frail, 
dependent and in declining health. We can help 
them by anticipating their demand for fitness 
p r o g r a m m e s ta i lored to their needs , and by 
acknowledging a responsibili ty to disseminate 
information on physical fitness through every 
avenue open to us, including through our own 
educational bodies 
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